INTRODUCTION
Late Permian (Lopingian) and Early Triassic times are characterised by major global environmental changes and events leading to the most important mass extinction of the all Phanerozoic. Another biological event was evidenced 7.7My before the PTB (Permian-Triassic Boundary) in the upper part of the Guadalupian (Middle Permian), before the Guadalupian-Lopingian Boundary (GLB). It was first demonstrated by a turnover in foraminifera and particularly amongst fusulinids (Stanley & Yang 1994; Jin et al. 1994) . Stanley & Yang (1994) estimated that 71% of marine species already disappeared at the end of the Capitanian (Late Guadalupian). More recent studies reveal that the extinctions already occurred in the Middle Capitanian within Jinogondolella altudaensis conodont Zone, significantly below the GLB (Fig. 1) (Bond et al. 2010b) . This marine crisis affected also corals, bryozoans, brachiopods, bivalves, calcareous algae and ammonoids (e.g. Jin et al. 1995; Wang & Sugiyama 2000; Isozaki & Aljinovic 2009; Shen & Shi 2009; Bond et al. 2010b) . Bond et al. (2010a) highlighted this crisis also on land, with extinction of 24% of plants in South China and 56% in North China. Several geological phenomena have been suggested to be at the origin of this biodiversity drop: regression (Isozaki et al. 2008; Wignall et al. 2009 ), volcanism (Emeishan flood basalt Province, Isozaki et al. 2007 Isozaki et al. , 2008 He et al. 2010) , methane release (Thompson et al. 2001; Retallack & Jahren 2008) and climatic changes (Veizer et al. 2000; Isozaki et al. 2007; Isozaki 2009 ).
The PTB and GLB biodiversity drops are considered by some authors as a double-phased extinction event in the Late Palaeozoic (Yin et al. 2007) . Some others favor a gradual decrease in diversity from the Wordian (Middle Guadalupian) up to the end of the Permian (Clapham et al. 2009 ). This paper presents the first results on ostracod fauna at the GLB based on the study of the reference Chaotian section (Sichuan Province, P. R. China; Fig. 2 ).
GEOLOGICAL SETTING
During the Late Palaeozoic-Early Mesozoic period, the South China block (SCB) was located on the eastern part of Pangaea, in equatorial position (Fig. 3A) . It was bathed by the Palaeotethys Ocean to the West and by the Panthalassa mega-ocean to the East (Scotese & Langford 1995) . The SCB was at this time in a 90° counter clockwise position with regard to the present day location (Fig. 3B) . Middle Permian and earliest Triassic (Induan) carbonate sediments are well-exposed along the two banks of the Jialingjiang River, north of Chaotian (north of Guangyuan, NE Sichuan, Figs 2; 4). The Chaotian section (30°23.713N-106°49.615E) mainly consists of marine shelf carbonates deposited on the Palaeo-Tethyan side of South China block (Isozaki et al. 2008) . Late Guadalupian (Capitanian) sediments of the Maokou Fm consist of thick massive calcareous beds with occasional flint layers notably at base of the section. This informally designed "Unit 1" of Lai et al. (2008) and "Main Limestone" of Isozaki et al. (2008) was recently named "Limestone Unit" by Saitoh et al. (2013a) . It is divided in three subunits, L1 to L3, dated from Wordian to Early Capitanian by conodonts (Isozaki et al. 2008; Lai et al. 2008; Saitoh et al. 2013a) . We consider here only the upper part of the last subunit, L3, which is Early Capitanian in age (Jinogondolella postserrata conodont Zone, Fig. 1 ) and is mainly composed of packstones with marine fossils, including calcareous algae, foraminifers and ostracods (Isozaki et al. 2008) .
The upper part of the Maokou Fm is represented by a 11 m series called "Unit 2" by Lai et al. (2008) , "Uppermost Member" by Isozaki et al. (2008) and "Mudstone Unit" by Saitoh et al. (2013a, b) . It is composed of an alternation of thinly bedded black calcareous mudstones, black cherts, black siliceous mudstones, dark grey limestones and dark grey dolostones. Saitoh et al. (2013a) subdivided this "Mudstone Unit" in two subunits. The M1 lower carbonate-rich one contains conodonts, fragmented brachiopods, small foraminifera and ostracods. It is Early-Middle Capitanian in age (J. shannoni conodont Zone and Pseudoalbaillella longtanensis-P. globosa radiolarian assemblage in Saitoh et al. 2013a) . The M2 upper subunit, is dominated by black calcareous mudstones yielding radiolarians, ammonoids and gastropods in some chert layers. The age of M2 is not clearly constrained and it is possible that the Late Capitanian is missing (Saitoh et al. 2013a) . The "Mudstone Unit" is capped by the Wangpo Bed (Fig. 4) , a two-meter-thick deeply weathered air-fall ash bed called "G-L Boundary acidic tuff" (Isozaki et al. 2004) , and termed Xuanwei Fm in South China (He et al. 2007) where volcanoclastic deposits are common at the GLB (Wignall et al. 2009; Bond et al. 2010a) . The volcanic origin of the Wangpo Bed was recently challenged by He et al. (2010) who suggest that it corresponds to a clastic deposit originating from the erosion of volcanic rocks from the Emeishan Large Igneous Province. Recent analysis of clay mineral assemblages of the Wangpo Bed (Deconinck et al. 2014) precises that they are composed of volcanic particles directly deposited in marine environment reworked with volcanic material first deposited on continent. The base of the Wangpo Bed is directly dated c. 260 ± 4My by U-Pb dating of zircons (He et al. 2007) . The Wangpo Bed is considered by Saitoh et al. (2013a, b) to belong to the Wujiaping Fm but it is a distinct "unit" which clearly separates the Maokou Fm from the overlying strata.
The Wujiaping Fm begins by a black argillaceous horizon, called "black level", also referred as coaly mudstone with plant debris (Isozaki et al. 2008) . The facies drastically change after this interval. Indeed, the overlying sediments are dominantly composed of bioclastic packstones with many foraminifera (but with less diverse populations of fusulinids than in the Maokou Fm), calcareous algae, siliceous sponge spicules, ostracods and brachiopods (Isozaki et al. 2008; Lai et al. 2008; Saitoh et al. 2013a) . Numerous centimetric to decimetric yellowish to buff-coloured tuff layers are intercalated in this formation with an upward increasing frequency. We pay attention here to the 27 first meters of the Wujiaping Fm. The presence of Codonofusiella-Reichelina small fusuline assemblage in the first levels of this formation, allows Isozaki et al. (2008) and Saitoh et al. (2013a) to locate the GLB at the base of the bioclastic limestones.
There is an agreement about the palaeoenvironmental interpretation of "Limestone Unit" of the Maokou Fm and lower part of the Wujiaping Fm which are both deposited on oxic shelf in the euphotic zone. The "black level", at the base of the Wujiaping Fm, is interpreted as near-shore to continental environment sediments deposited after a major regressive event at the end of the Capitanian (Isozaki et al. 2008; Lai et al. 2008; Saitoh et al. 2013a, b) . Similar facies are widespread in South China and are referred to the Heshan Fm. These coal seams were deposited in swamps developed on or adjacent to tidal-flats (Shao et al. 1998 (Shao et al. , 2003 . The significance of the "Mudstone Unit" is more controversial. Isozaki et al. (2008) and Saitoh et al. (2013a, b) consider that it represents a two-step deepening (first one during M1 subunit and second one during M2 subunit) up to oxygen-depleted slope/basin environment in the disphotic zone. These authors consider that there is a very sharp sea-level drop during or after the deposition of the Wangpo Bed. According to Lai et al. (2008) , Unit 2 (="Mudstone Unit") was deposited in a shallow environment close to emergence.
MATERIAL AND METHODS
Forty-six samples, distributed through the 45 m thick sequence flanking the GLB (Fig. 4) , have been processed for ostracod analysis. The "Mudstone Unit" presents facies (mudstones and cherts) unfavourable for ostracod preservation and release. The M1 and M2 subunit are mainly silicified. Zazzali S. et al. Only the lower part of the M1 subunit, more calcareous, was sampled (11CHAO153 to 11CHAO158). Due to the facies, the Wangpo Bed composed of ashes and the coaly "black level" were not taken in consideration in this study (11CHAO159 to 11CHAO162).
The extraction of calcareous ostracod carapaces from calcareous rocks is achieved by hot acetolysis (Lethiers & CrasquinSoleau 1988; Crasquin-Soleau et al. 2005 ). An average of 15 grams from the sediment fine fraction (between 530 and 140 μm) has been studied for each sample. Six samples are barren, five from the Maokou Fm (11CHAO152, L3 subunit; 11CHAO153/154/155/157, M1 subunit) and one from the Wujiaping Fm (11CHAO78). From the 40 productive samples (Fig. 4) , three yielded only unidentifiable specimens (11CHAO75/76/77).
A total of 154 species belonging to 29 genera are identified and figured (Table 1; . Three new species are described, 11 species are formally recognized and one is compared to a previously described one. With regard to the poor preservation and/or the low number of specimens, all the other species are presented in open nomenclature but are nevertheless figured .
All specimens are deposited in the Université Pierre et Marie Curie, Paris (UPMC) collection (numbers: P6Mxxxx). 11CHAO172  11CHAO171  11CHAO170  11CHAO169  11CHAO168  11CHAO167  11CHAO166  11CHAO150  11CHAO165  11CHAO164  11CHAO151  11CHAO163  11CHAO156  11CHAO158  11CHAO72  11CHAO74  11CHAO79  11CHAO80  11CHAO81  11CHAO82  11CHAO83  11CHAO84  11CHAO85  11CHAO86  11CHAO87  11CHAO88  11CHAO90  11CHAO91  11CHAO92  11CHAO95  11CHAO96  11CHAO97  11CHAO98  11CHAO99  11CHAO100 (Guan, 1978) 4 -3 2 --1
Hollinella martensiformis
Crasquin, 2010 1 -----1 1 Neoamphissites sp. 1 1 1 --2 -1 2 Bairdiacypris sp. 2 2 -1 ---2 1 Basslerella sp. 2 6 5 7 ----1 Acratinella? sp. 2 1 --1 -----1 Waylandella sp. 1 3 4 2 2 3 1 6 4 -2 Basslerella sp. 3 6 3 12 2 1 2 8 3 -3 Basslerella? sp. 4 1 5 5 --1 ---1 Roundyella? sp. 1 1 1 ---5 2 5 --1 Fabalicypris sp. 1 5 2 7 -2 4 3 -2 1 1 Basslerella sp. 5 10 5 18 2 --3 1 -1 1 Basslerella sp. 6 3 2 7 ---1 ----2 3 Basslerella sp. 7 4 6 13 1 1 1 1 4 ---1 1 Bairdia chaotianensis Zazzali, n. sp. 1 2 -3 8 6 2 1 -1 
4 ---1 --7 -1 3 4 5 1 2 1 2 1 Basslerella sp. 9 15 11 2 1 2 -----1 2 1 -1 1 3 2 Bairdiacypris sp. 6 13 3 1 ------1 -------1 Bairdia sp. 13 3 Microcheilinella sp. 7 2 Acratia nagyvisnyoensis? Forel, 2013 5 --1 Bairdia sp. 14 3 1 ---1 
Zazzali S. et al.
Acratia nagyvisnyoensis ? Forel, 2013 ( Fig. 5A Table 1 ).
diAgnosis. -A species of Bairdia with elongated carapace, AB and BP with small radius of curvature, hinge line located below DB; both valves present a more or less expressed shoulder with a crest at the top, parallel to the hinge line.
description Overlap: absent at DB, narrow to absent at AB, PB and PVB, narrow at AVB and distinct at ADB, PDB and VB. DB broadly convex at right lateral view. Hinge line located below DB; presence of more or less expressed shoulder at DB of both valves with a crest at the top, parallel to the hinge line; shoulder and crest extend from DB to PDB at RV and from ADB to PDB at LV.
RV: ADB significantly concave at its median part. AB with small radius of curvature. AB maximum convexity slightly above mid-H. AVB gently convex to nearly straight. VB faintly curved (convex) to nearly straight. PVB in the lengthening of VB. PB with a smaller radius of curvature than anterior one. PB pointed near or slightly below mid-H. PDB more slightly concave than anterior one.
LV: ADB more slightly concave the RV one. AB with small radius of curvature. AB maximum convexity at mid-H. AVB gently convex to nearly straight. VB faintly curved (convex) to nearly straight. PVB gently curved. PB with a smaller radius of curvature than anterior one. PB pointed near or slightly below mid-H. PDB more slightly concave than RV one. Greatest L slightly above mid-H. Greatest H slightly anterior to mid-L.
In dorsal view, lateral outlines asymmetrically convex, with a maximum of W at mid-L and mid-H. RV slightly to significantly wider than LV. L/H=0.5.
reMArks Within Wuchiapingian specimens some intraspecific variations are observed. Some specimens present slightly higher valves, wider carapaces and, at LV more prominent DB shoulder and crest than at RV. More or less faint angles could be observed at RV between DB and upper half of PDB and ADB. Some differences could also be noticed between Capitanian and Wuchiapingian specimens. Capitanian ones show more rounded valves, with a RV significantly wider than LV, and a more marked mid-dorsal crest on shoulder's top. Wuchiapingian specimens are, proportionally, slightly longer, DB is also longer. DB of Wuchiapingian
Ostracods at Guadalupian-Lopingian boundary Ceratobairdia? ambigua Ishizaki, 1964 ( Fig. 6A-C) Ceratobairdia? ambigua Ishizaki, 1964: 155, pl.19, fig. 6a, b (non figs 7, 8) . Guan et al., 1978 : 154, pl. 38, figs 3, 4. -Wang 1978 : 291 pl. 3, fig. 5. -Chen & Shi 1982 : 122, pl. 5, fig. 17. -Wei et al. 1983 : 56, pl. 15, fig. 6. -Chen & Bao 1986 : 114, pl. 3, figs 7, 8. -Shi & Chen 1987 2002: 67, pl description LV overlaps RV all around the carapace: very slightly at DB, narrowly at PDB, PVB and AVB, distinctly at ADB, AB, PB and VB. Overlap maximum at VB. Hinge line straight, equalling about two third of RV length and about half the LV length, located well below DB of both valves which present prominent mid-dorsal shoulder.
Bairdia guangxiensis Guan in
RV: DB nearly straight and mid-dorsal shoulder broadly convex in lateral view. PDB and PB slightly flattened laterally. PB with small radius of curvature. PB maximum convexity located at mid-H. Ventral margin broadly convex. AB broadly rounded with maximum convexity at mid-H. Greatest L located at mid-H. Greatest H located slightly anterior to mid-L. LV: DB nearly straight. Mid-dorsal shoulder more prominent than at RV. Anterior part of the shoulder nearly straight. ADB and AB broadly rounded with maximum convexity located slightly below mid-H. Posterior part of the shoulder slightly concave at median part. PDB nearly straight. PB with small radius of curvature, smaller than RV one. PB maximum convexity located slightly above mid-H. Ventral margin more convex at LV than at RV. Greatest L located slightly above mid-H at LV. Greatest H located slightly anterior to mid-L. Ostracods at Guadalupian-Lopingian boundary
Carapace asymmetric in dorsal view with W max located behind mid-L at RV and posterior to mid-L at LV. RV thicker than LV.
reMArks Microcheilinella wujiapingensis Zazzali, n. sp. is close to M. venusta Chen, 1958 from the Early Permian of South China (Chen 1958). It differs here by its DB which is nearly straight unlike the convex one of M. venusta Chen, 1958 , and by its mid-dorsal shoulder present on both valves. VB, at RV, is here broadly convex but seems nearly straight for M. venusta. VB, at LV, is here more convex than M. venusta one. Microcheilinella venusta maximum W is located near mid-L at both valves, whereas M. wujiapingensis Zazzali, n. sp. maximum W is located behind mid-L at RV and posterior to mid-L at LV. RV thicker than LV.
Microcheilinella wujiapingensis Zazzali, n. sp. is close to M. venusta Chen, 1958 (sensu Chen & Shi 1982 . In this paper, the species is different from the original one) from latest Permian of South China, by its LV and RV general outline in lateral view, its mid-dorsal shoulder on each valves, the LV ends radius of curvature and maximum on convexity position and the general overlap. It differs by the maximum W, located in the anterior quarter of both valves for M. venusta description LV overlaps RV all around the carapace: very slightly at AVB and VB, narrowly at AB, ADB, PDB and PB, distinctly at DB. Hinge line straight, equalling about half L. In right lateral view: DB slightly arched to nearly straight at RV and broadly convex at LV. PDB arched. PB with small radius of curvature. PB maximum convexity located below mid-H. PVB convex. VB slightly concave to nearly straight. AVB broadly convex. AB broadly rounded with maximum convexity located at mid-H. Greatest L located near mid-H. Greatest H anterior to mid-L at RV and near mid-L at LV. RV anterior half significantly higher than posterior one.
In dorsal view: posterior extremities rounded, anterior extremities slender. Maximum W located behind mid-L at RV and in front of mid-L at LV. reMArks The new species is quite different from all the previously described species. The closest species is an unpublished species, M. sp. 10 (Chitnarin 2010, unpublished PhD thesis; pl. 16, fig. 7 ), from the Middle Permian of Thailand. This last species has the same general outline. Here PB radius of curvature at RV is smaller, the overlap less marked at PDB and ADB and the RV anterior half significantly higher than posterior one.
Microcheilinella rectodorsata ? Forel, 2010 ( Fig. 11K, L Table 1 ).
reMArks Our specimens are very similar to C. caperata (Guan, 1978) from the Permian of Thailand and China (see above) but differ in having longer and less arched carapaces in dorsal view and less prominent DB inflation.
Ostracods at Guadalupian-Lopingian boundary Reviya cf. subsompongensis Chitnarin, 2008 (Fig. 16F, G) Reviya subsompongensis Chitnarin, 2008: 347, fig. 3 .14-16.
MAteriAl exAMined. -Three isolated valves and one broken valve.
diMensions. -L=469-617 μm; H=275-381 μm.
occurrences. -Chaotian section, Sichuan Province, China, Maokou Formation, Middle Capitanian, Middle Permian (this study, samples: 11CHAO 167, 11CHAO166, 11CHAO151, see Table 1 ).
reMArks General appearance of valves suggests R. subsompongensis Chitnarin, 2008 from the Middle Permian of Thailand (Chitnarin et al. 2008 (Chitnarin et al. , 2012 Geffenina posterodorsospina? Chitnarin, 2012 ( Fig. 15A, B) Geffenina posterodorsospina Chitnarin in Chitnarin et al., 2012: 814, fig. 8A -C.
MAteriAl exAMined. -Four complete carapaces and three broken carapaces.
diMensions. -L=274-525 μm; H=130-305 μm.
occurrences. -Phetchabun Province, Early Permian (Chitnarin et al. 2012) ; ?Chaotian section, Sichuan Province, China, Wujiaping Formation, basal Wuchiapingian, Late Permian (this study, sample: 11CHAO80, see Table 1 ).
reMArks Our specimens are attributed to G. posterodorsospina Chitnarin, 2012 from the Early Permian of Thailand (Chitnarin et al. 2012) but differ in having less pronounced or absent posterior cardinal angle. Some specimens present a thickened ventromedian area which could be an expression of sexual dimorphism. (Fig. 16M, N 
RESULTS

species distribution
Study of the 40 fossiliferous samples from the Chaotian section allowed us to identify 154 ostracod species belonging to 29 genera, 16 families, 12 superfamilies and three orders. Assemblages present a relatively high diversity at high taxonomic levels. Thirty-seven of the analysed samples yield identifiable specimens. The species distribution is presented in Table 1 . Capitanian samples record 61 species. Most of them seem to disappear gradually by the top of the L3 subunit. The M1 subunit yields only five identified species. Transition from Capitanian to Wuchiapingian, at specific level, is marked by a near complete renewal of assemblages. Only four species, presenting a rather long stratigraphic range, passed the GLB. The transition is furthermore characterised by a significant increase of diversity after GLB with 96 species recorded in Wuchiapingian samples. Thus, specific extinction rate at the GLB is about 93% and turnover rate is about 97%.
However, variations at higher taxonomic levels are quite dissimilar. From the 25 genera recorded in Capitanian samples, only 16 pass the GLB. Four genera are here found only in the Wuchiapingian. It corresponds to a "disappearance" of about 36% of genera and a 20% turnover rate. From the 16 families found in Capitanian samples, 13 are also present in the Wuchiapingian. Kellettinidae, Scorbiculidae and Youngiellidae seem to "disappear". Nevertheless these three families are known in the Late Permian from other localities, even though they are clearly in decline. Scrobiculidae are for example found, mainly represented by the genus Roundyella, in the Wuchiapingian of Hungary (Kozur 1985) and Iran (Mette 2008 ) and the Changhsingian of Israel (Gerry et al. 1987) . Kellettinidae are known in the Wuchiapingian (i.e. genus Kindlella in Hungary -Kozur 1985) and the Changhsingian (i.e. genus Kellettina in South China - Yuan et al. 2007) . Youngiellidae occur in the Wuchiapingian (for example with In productive samples, abundance varies from one (11CHAO74) to 366 specimens (and 1895 undetermined fragments, 11CHAO88) and specific richness from one (11CHAO74) to 44 (11CHAO95) species. In most of assemblages the specific richness variations correlates with abundance (Fig. 20) .
Ostracod faunas, from the L3 subunit of the Maokou Fm "Limestone Unit", show relatively high abundance and specific richness (11CHAO171, 361 specimens, 549 undetermined fragments; 11CHAO173, 32 species). Nevertheless, a two-step decrease of both abundance and specific richness is recorded through this interval until the "disappearance" of ostracods at the top of the "Limestone Unit" (11CHAO152).
The two productive samples of the M1 subunit (11CHAO 156 and 158, corresponding to the only two carbonate beds in the "Mudstone Unit") record relatively low abundance and diversity assemblages.
Basal six Wuchiapingian samples present the lowest abundance and specific richness recorded in the section. Indeed, except the very first Wuchiapingian sample (11CHAO72, 18 specimens belonging to one species, 11 undetermined fragments), the above samples yield only zero to six specimens (zero to 23 undetermined fragments) and no more than one identified species.
Finally, ostracod fauna recovery begins in the Wujiaping Fm around three meters above the GLB. It is marked by a two-step increase of abundance and diversity. Maximum Wuchiapingian abundance value (11CHAO88, 366 specimens, 1895 undetermined fragments) reaches the Capitanian one. The maximum of specific richness is substantially higher than Capitanian one, with the highest values recorded in the section (11CHAO95, 44 species).
Ostracods identified in Chaotian section samples belong to three orders: Podocopida, Palaeocopida and Platycopida. Palaeocopida are known to progressively disappear during the Late Permian, to become extinct after the PTB (Permian-Triassic Boundary, Crasquin-Soleau et al. 2004; Crasquin & Forel 2014) . Thus, study of the distribution variations at order level at the GLB could bring relevant information about changes in ostracod assemblages during this poorly known period. The Figure 20 illustrates diversity and abundance variations of Podocopida and Palaeocopida along the section. Because of the too low number of Platycopida specimens found, their abundance and diversity variations are not figured here.
The Order Podocopida is the most abundant in Chaotian samples and represents 92.6% of identifiable specimens. It also presents the highest specific richness with 125 species identified corresponding to 80% of the total species recorded. These species belong to 13 genera, six families, five superfamilies and three suborders. Capitanian samples record 40 Podocopida species (Table 1) . Only two of these are also found in Wuchiapingian samples, belonging to two distinct genera (Bairdia and Microcheilinella). The specific extinction rate is about 95%. Wuchiapingian samples record 86 species, twice more than Capitanian ones. Specific turnover rate is about 98%.
As they are largely dominant in samples, Podocopida abundance and specific richness variation curves follow the curves of complete assemblages (Fig. 20) . Thus, high values recorded in basal samples from the upper L3 subunit (11CHAO171, 340 specimens, 26 species) also present a two-step decrease until ostracod "disappearance" at the top of L3 subunit.
The M1 subunit and the base of the Wujiaping Fm are characterised by a very low abundance and diversity phase (Table 1 The two-step "recovery", previously evoked, is also noticeable here. If maximum Wuchiapingian abundance values here reached (11CHAO88, 357 specimens) are similar to Capitanian maxima, highest Wuchiapingian specific richness values (11CHAO95, 42 species) are almost twice as great as Capitanian ones.
The Order Palaeocopida is significantly less abundant in samples with 7.2% of specimens and 18% of species (27 species). Nevertheless, it presents a relatively high generic and family level diversity with 15 genera (51.8%) and nine families (56.3%). Four Palaeocopida superfamilies belonging to two sub-orders are represented at Chaotian. Capitanian samples record 20 Palaeocopida species (Table 1) . Only one of these is still present in Wuchiapingian samples, belonging to genus Samarella. The specific extinction rate is about 95%. Wuchiapingian samples record only eight species. Specific turnover rate is about 87.5%.
Much less abundant than Podocopida, Palaeocopida present moreover quite dissimilar distribution variations along the Chaotian section. If Capitanian abundance and specific richness are also maximum at the base of the upper L3 subunit (11CHAO173, 26 specimens, eight species), the extinction pattern differs from Podocopida. Indeed, relatively high values are also found in the middle part of this interval (11CHAO166, 18 specimens; 11CHAO167, eight species). Then abundance and specific richness decrease sharply until the "disappearance" of ostracods at the top of the L3 subunit (11CHAO163).
Unlike Podocopida, the two fossiliferous samples from the M1 subunit present here relatively high abundance values (11CHAO158, 14 specimens) but a low specific diversity (maximum two species, 11CHAO158).
The very first Wuchiapingian sample presents a relatively high abundance (18 specimens belonging to Hollinella genus, study in progress). Basal Wuchiapingian samples record extremely low abundance and specific richness.
Values rise rapidly to a Wuchiapingian maximum (11CHAO80) with a relatively high abundance (20 specimens) but specific richness stay really poor (three species). From that point, abundance and specific richness finally decrease and stabilise at relatively low values (zero to five specimens, zero to two species) to the top of the section.
Thus, the early Late Permian (Wuchiapingian) is here characterised by abundance and specific diversity significantly lower than those recorded in the late Middle Permian (Early/ Middle Capitanian).
The Order Platycopida is the less abundant one in Chaotian samples with only seven specimens (0.2%), three species (2%) belonging to one genus (Sulcella). Due to the very occasional occurrences of specimens, we have not been able to distinguish any particular trend in Platycopida distribution along Chaotian section.
DISCUSSIONS
pAlAeoenvironMentAl chAnges At glb The L3 subunit from the "Limestone Unit" of the Maokou Fm is commonly associated with shallow-marine environment with sediments deposited on a continental shelf probably below storm wave base, within the euphotic zone (Isozaki et al. 2008; Lai et al. 2008; Saitoh et al. 2013a) . While interpretations of these deposits seem to be a consensus, the top of the L3 subunit is the starting point of divergence between those suggesting a regression phase (Lai et al. 2008 ) and those proposing a transgression phase (Isozaki et al. 2008; Saitoh et al. 2013a) . Lai et al. (2008) evoke an increasing degree of fragmentation of the bioclasts towards the L3 subunit, which could be in agreement with the gradual shallowing hypothesis. However, the fragment abundance does not seem to increase in our samples. In the top 5m of the L3 subunit, Isozaki et al. (2008) evoke a decrease of granulometry coincident with the beginning of a transgression phase. If our study could not allow, for now, to discuss about that last interpretation, we could nevertheless notice that this interval correspond to the decreasing trend of ostracod abundance and specific richness.
The "Mudstone Unit" is also a subject of controversy, presented as lagoonal deposit by Lai et al. (2008) and as deep sea deposit by Isozaki et al. (2008) and Saitoh et al. (2013a) . Basal samples of the M1 subunit are barren of ostracods. Lai et al. (2008) characterised this interval by a disappearance of shallow marine taxa at the base of the "Mudstone Unit" (M1) due to a lagoonal hypersaline environment and by the presence of brachiopods at the top of the M2 subunit testifying more open-marine connections.
In our study, the ostracods of the M1 subunit are marine taxa. Furthermore, brachiopods were observed on the field both in M1 and M2 subunits during our sampling (Fig. 4) . This invalids the hypothesis of a lagoonal environment. Isozaki et al. (2008) and Saitoh et al. (2013a) evoke a basal subunit (M1) yielding abundant shallow marine taxa, such as conodonts, brachiopods, small foraminifera and ostracods and deposited in a first deepening phase. These taxa seem to have disappeared from the M2 subunit, replaced by deep marine taxa such as ammonoids and radiolarians, also with brachiopods in some beds. The ostracod associations in the two productive samples of the "Mudstone Unit" are poorly preserved but are clearly marine neritic taxa, with genera (Kirkbya, Roundyella, Knoxiella) characteristic of a shallow environment (Melnyk & Maddocks 1988a) . The hypothesis of a regression, during the missing Late Capitanian at Chaotian (Saitoh et al. 2013a) , leading to an emergence phase at the top of the Wangpo Bed, is commonly accepted.
The basal part of the Wujiaping Fm is commonly presented as deposited during a rapid transgressive phase to a shallow marine environment. Samples from the base of the Wujiaping Fm yielded very few ostracods. Above the very first Wuchiapingian sample, this low abundance phase could be linked with rapid environmental changes, during a quick transgression, as proposed in the literature.
As the "Limestone Unit" of the Maokou Fm, the Wujiaping Fm is commonly associated with shallow-marine environment (Isozaki et al. 2008; Lai et al. 2008; Saitoh et al. 2013a) . While further analyses of ostracods assemblages are needed in order to achieve precise palaeoenvironmental reconstructions, the prompt ostracod diversity recovery observed in the Wujiaping Fm suggests a rapid reinstatement of stable environmental conditions.
FAunAl chAnges
Transition from Guadalupian to Lopingian, at Chaotian section seems coincident with important faunal changes. The passage from the "Limestone Unit" to the "Mudstone Unit", and then to the Wujiaping Fm, is marked by noticeable losses and appearances. Thus, high fusuline diversity, with presence of large forms (Neoschwargerina, Lepidolina, Isozaki et al. 2008) gives away to exclusively small form assemblages in the M2 subunit and in the Wujiaping Fm (Lai et al. 2008) . Robust forms of calcareous algae, recorded in Capitanian, are replaced by more fragile forms at the base of Wuchiapingian (Lai et al. 2008) . Crinoids, rugose corals and bivalves seem to disappear at the top of the L3 subunit (Isozaki et al. 2008; Saitoh et al. 2013a) . Conodont last appearance is located in the "Mudstone Unit" (Isozaki et al. 2008) , where taxa such as ammonoids and radiolarians are exclusively found. Then, diversity decreases radically in the first meters of the Wujiaping Fm.
Ostracod assemblages seem also clearly affected, from the Early-Middle Capitanian (L3) to the basal Wuchiapingian, by a significant decrease of abundance and diversity. If initial abundance seems to recover quickly after the GLB, it is important to notice that specific richness became even more important in Wuchiapingian records. Moreover, data present an important renewal in this interval (93% extinction rate and 96% turnover rate).
Transition from the Early-Middle Capitanian to the Late Permian seems to affect differently the Orders Podocopida and Palaeocopida.
Podocopida abundance and diversity decrease during Early Capitanian (L3 subunit), becoming extremely low in the EarlyMiddle Capitanian (M1 subunit) and the basal Wuchiapingian. However, recovery is recorded quite early in the Wuchiapingian sequence and specific richness reaches values twice as great as the highest ones recorded in the Capitanian. Thus, post-GLB assemblages seem more diversified.
Palaeocopida abundance also decreases at the top of the L3 subunit, but it remains relatively high in the M1 subunit fossiliferous samples and in the first Wuchiapingian sample. Specific richness decreases promptly from the middle to the top of the upper L3 subunit, not to rise significantly again. Coincidently with the Podocopida recovery, Palaeocopida abundance decreases a second time to remain low up to the top of the section. In any case, post-GLB Palaeocopida assemblages seem less diversified.
Palaeocopida are known to disappear progressively in the Late Permian, to become extinct at the basal Middle-Triassic (Crasquin-Soleau et al. 2004; Forel & Crasquin 2011; Crasquin & Forel 2014) , while Podocopida became the predominant order during the Mesozoic-Recent period. Palaeocopida response to GLB events might here be interpreted as the first step of their early Middle-Triassic disappearance. Although this hypothesis seems in agreement with the GLB extinctions evoke in literature, additional investigations and more data from Late Capitanian (missing in this section) and from the Wujiaping Fm are needed. Data obtained in this study might, however, be interpreted as resulting from temporary and/or regional environmental changes, in agreement with the generic and family level "disappearances" recorded. Thus, these changes might have led to the establishment of environmental conditions more favourable to Podocopida than to Palaeocopida, as they present different patterns at the base of Wuchiapingian.
Further palaeoenvironnemental reconstitutions based on ostracod assemblage analysis, in addition to comparison with data from palaeogeographically distant sections, such as Penglaitan GSSP (South China) or Iran (both work in progress), will bring essential information to test these hypotheses.
Ostracods at Guadalupian-Lopingian boundary 
